Abstract-The robust stabilization problem is investigated for a class of delta operator formulated Markovian jump systems with time-varying delays. The aim is to design a state feedback controller which can make the closed-loop system stochastic asymptotically stable in delta domain. A sufficient condition of the existence of such controllers is obtained by the linear matrix inequality approach and a design procedure of such controllers is presented. Furthermore, the proposed method can unify some previous related continuous and discrete systems into the framework on operator systems. A numerical example is provided to demonstrate availability and efficiency of the design method.
Goodwin constructed delta operator instead of traditional shift operator for sampling continuous systems in [1] . The proposed method can unify some previous related results of the continuous and discrete systems into the frame-work of the delta operator systems framework. A class of system in delta domain has been investigated in [2] [3] [4] . The problem of system instability when the sampling time is fast can be solved by using delta operator model [5] . It also has been shown better numerical properties by using delta operator than using shift operator at high sampling rate [6] .
The Markovian jump systems have finite modes, which may jump from one to another at different times and between different modes. Over the past years, much attention has been focused on problems of robust control for uncertain standard state-space systems, refer to [8] and so on. Furthermore, there are also some papers considering the discrete systems with time-varying delay [9] .
However, to the best of our knowledge, there have been few papers on delta operator state feedback controller design problem for Markovian jump delta operator system with norm-bounded parameter uncertainties and time-varying delays. This problem is important and challenging in both theory and practice, which motivated us for this study.
II. PROBLEM DESCRIPTION
Given a probability space ( ) . The transition probability from mode i at time k t to the mode j at time
Where the transition probability rates satisfy 
Where z Λ is the Markovian process transition probability matrix in z-domain and δ Λ is the Markov process transition rate matrix in δ -domain.
In this chapter, the following uncertain jump delta operator system with time-varying delays is considered: . For notational simplicity, in the sequel, for
The norm-bounded parameter uncertainties
are time-varying matrices with appropriate dimension, which are defined as follow:
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Where i D , 1i E and 2i E are known constant real matrices with appropriate dimension, and ( ) i k F t is unknown time-varying matrix .
Definition 1 A jump delta operator system is stochastic asymptotically stable in delta domain, if the following conditions hold: 
is a Lyapunov function in delta domain.
Before ending this section, the following lemmas will be recalled to prove our main results in the next section. 
Lemma 2 [10] For some given matrices γ , D and E of appropriate dimension and with γ symmetric, then 
III. MAIN RESULTS
The following control law is employed to deal with the problem of stabilization via state feedback:
K t is the state feedback controller gain to be determined such that the closed-loop system is asymptotically stable for any
. Consider system (1) associated with the control law (4), then the resulting closed-loop system can be expressed as follows:
In this section, we let
. An LMI approach is developed for designing the desired state feedback controller.
The following theorem presents a delay-ranged-dependent result given in terms of LMIs. ( ) ( ) ( ) ( ) ( ) ( ) 
Let the mode at the time k t be i , that is (5) we can obtain: 
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Taking the delta operator manipulation of ( ) 5 k V t , and using Lemma 1, result in ( )
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For the positive definite real matrix i P , one has that ( )
Finally, it follows from (7)- (13) that
where ( ) ( )
From (2) and (14), we get that ( ) ( ) In this paper, a solution to the robust stabilization controllers design problem for a class of Markovian jump delta operator systems is revealed. A numerical example shows the availability of the design method.
